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In contrast to pre-divertor limiter operation, the island divertor in W7-AS enabled
plasma density control even in the presence of a strong NBI-source, showing a significant
improvement of the recycling conditions. Impurity radiation could be kept within the
island SOL to enable a stable partial detachment without remarkable loss of the global
energy content. The divertor operation led to the discovery of the HDH regime
characterized by high density, and good energy and low impurity confinement. Based on
EMC3/EIRENE simulations, experimental results and simple models, the paper presents
a detailed analysis of the neutral and impurity transport behavior in the island divertor
under different recycling conditions, aimed at identifying the role of the recycling
neutrals and the sputtering impurities in establishing improved confinement regimes.
Special attention will be paid to the impurity screening effect of the edge islands. It is
found that the ratio of friction force to thermal force depends strongly on the recycling
conditions. For low-recycling, low-density plasmas, thermal forces (mainly from Ti)
typically dominate, drawing the impurities towards the separatrix. In the high-density
case, the friction prevails against the thermal forces and the strengthened plasma flow
resulting from the enhanced recycling flux flushes impurities back to the targets. The
carbon density around the separatrix, normalized to the total sputtering flux, is reduced
by more than one order of magnitude with respect to low-density case, showing a strong
screening effect of the magnetic islands on impurities under high-density conditions.
Although it is not clear how the impurity concentration in the core correlates to the
impurity density at separatrix, the impurity outflushing in the islands certainly favours a
reduction of the impurity density in the core to prevent a high-density plasma from falling
into a radiation collapse.


